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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate insufficient contrast or generation 
of horizontal luminous variance and to obtain stable image quality by setting 
an electric potential on the low level side of a Select pulse lower than that of 
a signal potential butputted from a horizontal driving circuit. 
SOLUTION: The select pulse generating circuit 36 is such that a signal 
potential outputted from TABIC 28-1 to 28-k has OV (grounding potential) for 
the low level side potential while, as a select pulse S1-S3, XS1-XS3, the low 
level side potential is set jower than the grounding potential. In addition, the 
potential on the high level side is higher than that of a signal potential. For 
example, it is structured so as to generate a pulse of -2V to 9 V amplitude. 
As a result, no electric load of a non-selective signal line flows out, even in 
the case of a signal potential jump from a selective signal line to the non- 
sllective signal line, so that the potential of the non-selective signal line is 
maintained at the original signal potential. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display which comes to form a pixel on a transparence insulating substrate at the 
intersection of the gate line for a multi-line and the signal line for two or more trains which were wired 
in the shape of a matrix,- The vertical-drive circuit which is prepared on said transparence insulating 
substrate and drives the gate line for said multi-line. The level drive circuit which outputs the signal 
potential of the time series corresponding to the predetermined number of time sharing, The time 
division switch supplied to the signal line to which time sharing of the signal potential of the time series 
outputted from said level drive circuit is carried out, and it corresponds of the signal lines for said two 
or more trains. The liquid crystal display characterized by haying had the selection pulse generating 
circuit which genjerates the selection pulse for making said time division switch turn on, and setting up 
lower than^ the potential by the side of the low of the signal potential outputted from said, level drive 
circuit the potential by the side of the low of said selection pulse. 

[Claim 2] The liquid crystal display according to claim 1 which the potential by the side of the low of the 
signal potential outputted from said level drive circuit is touch-down potential, and is characterized by 
the potential by the side of the low of said selection pulse being lower than touch-down potential. 
[Claim 3] The liquid crystal display according to claim 1 characterized by the potential by the side of the 
high level of said selection pulse being higher than the potential by the side of the high level of the 
signal potential outputted from said level drive circuit. 

[Clajin 4] The liquid crystal display according to claim 1 characterized by the number of time sharing by 
said time division: switch being 3. 

[Claim 5] Said time division switch is a liquid crystal display according to claim 4 characterized by 
consisting of three analog switches corresponding to the number of time sharing. 

[Claim 6] Said analog switch is a liquid crystal display according to claim 5 characterized by consisting 
of a CMOS transistor. 

[Claim 7] Said level drive circuit is a liquid crystal display according to claim 1 characterized by 
outputting the signal potential which a polarity reverses for every 1 horizontal-scanning period to the 
common electrical potential difference given common to the counterelectrode of a pixeL 
[Claim 8] The liquid crystal display according to claim 7 characterized by said common electrical 
potential difference carrying out alternating current reversal for every 1 horizontal-scanning period. 

[Translation done.] 
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2.**** shows the word which can not be translated. 
,3.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the active matrix liquid crystal display using 
the time-sharing driving method as a supply system of the signal potential to the signal line of a liquid 
crystal display panel about a liquid crystal display (LCD;Liquid Crystal Display). 
[0002] 

[Description of the Prior Art] As for the liquid crystal display used for the personal computer, the word 
processor, etc., the active-matrix mold serves as the main force. This active matrix liquid crystal display 
is excellent in Men of a speed of response or image quality, and is turning into the optimal liquid crystal 
display for colorization in recent years. Nonlinear components, such as a transistor or diode, are used 
for each pixel of a liquid crystal display panel in this kind of liquid crystal display. Specifically, it has the 
structure in which the thin film transistor (TFT;thin film transistor) was formed on the transparence 
insulating substrate (for example, glass substrate). 

[0003] By the way, with the transparence insulating substrate which constitutes a liquid crystal display 
panel for the driver IC which is the level drive circuit which gives signal potential in order to each pixel 
per line in a large-sized liquid crystal display, the configuration which prepared on the external circuit 
substrate of another object is taken especially. And the output of an external driver IC and the signal 
line of a liquid crystal display panel usually have the correspondence relation of 1 to 1. That is, the 
signal potential from each output terminal of a driver IC is given to the signal line which corresponds as 
it is. . 

[0004] On the other hand, in order to attain the miniaturization of a driver IC, the so-called time-sharing 
driving method is learned as a method of driving the liquid crystal display panel which enables reduction 
of the number of the output pins (output terminal) of a driver IC. This time-sharing driving method is the 
drive approach which makes two or more signal lines one unit (block), forms a time division switch by 
making two or more signal lines into one unit at a liquid crystal display panel while outputting the signal 
potential given to two or more signal lines in this 1 block from a driver IC by time series, carries out time 
sharing of the signal potential of the time series outputted from a driver IC with these time division 
switches, and is given to two or more signal lines one by one. 
[0005] 

[Problem(s) to be Solved by the Invention] In the active matrix liquid crystal display using this time- 
sharing driving method 1H reversal drive method which makes eviery 1H (H is a horizontal scanning 
period) reverse the polarity of the image data given to each pixel to the common electrical potential 
difference VCOM. Or when the 1H common (VCOM) reversal drive method which makes every 1H carry 
out alternating current reversal of the common electrical potential difference VCOM is taken in addition 
to 1H reversal drive, fluctuation of the write-in potential by the diving of the signal potential to a non- 
choosing signal line [ signal line / of selection ] cannot be disregarded. The reason is explained using 
drawing 12 which shows the configuration of a time division switch below. 

[0006] In drawing 12 , the time division switch 101 is connected between the common signal line 102 
which transmits the signal level which a NchMOS transistor and a PchMOS transistor consist of a 
CMOS analog switch which it comes to connect with juxtaposition, and is outputted from the driver IC 
which is not illustrated, and the signal line 103 on a liquid crystal display panel. And a time division 
switch 101 is that the selection pulse S and its reversal pulse XS are impressed to each gate of Nch 
and a PchMOS transistor, and has the composition of transmitting the signal level from a driver IC to a 
signal line 103. 
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[0007] Here, if it writes in by the diving of the signal potential from selection-signal Rhine to non- 
^ .selection-signal Rhine and potential is changed, the signal potential of the signal line in the condition of 
not choosing will become low to touch-down potential (OV), as shown in drawing 13 . Then, the gate 
potential of a NchMOS transistor serves as electropositive potential relation to the potential of a signal 
line, i.e., the source potential of a NchMOS transistor. Since this potential relation fulfills the conditions 
which make a NchMOS transistor turn on (flow), a NchMOS transistor will be in an ON state, 
[0008] Then, a signal charge flows out of the signal line in the condition of not choosing, through the 
NchMOS transistor in this ON state. By this, the signal potential of the signal line in the condition of not 
choosing will fall. Thus, by the diving of the signal potential from selection-signal Rhine to non- 
selection-signal Rhine, if the signal potential of the signal line in the condition of not choosing falls, as 
an image, the brightness variation of the lack of contrast or a longitudinal direction will occur, and it will 
become the cause of reducing image quality. 

[0009] The place which this invention is made in view of the situation mentioned above, and is made into 
the purpose is to offer the liquid crystal display which generating of the brightness variation of the lack 
of contrast which originates in the signal potential from selection-signal Rhine to non-selection-signal 
Rhine at diving, or a longitudinal direction is abolished, and can acquire the stable image quality. 
[0010] 

[Means for Solving the Problem] The display to which it comes to form a pixel at'the intersection of the 
gate line for a multi-line where the liquid crystal display by this invention was wired in the shape of a 
matrix on the transparence insulating substrate, and the signal line for two or more trains, The vertical- 
. drive circuit which is prepared on a transparence insulating substrate and drives the gate line for a 
multi-line. The level drive circuit which outputs the signal potential of the time series corresponding to 
the predetermined number of time sharing. The time division switch supplied to the siignal line to which 
time sharing of the signal potential of the time series outputted from this level drive circuit is carried 
out, and it corresponds of the signal lines for two or more trains. It has the selection pulse generating 
circuit which generates the selection pulse for making this time division switch turn on, and has the 
composition of having set up lower than the potential by the side of the low of the signal potential 
outputted from a level drive circuit the potential by the side of the low of a selection pulse. 
[0011] In the liquid crystal display of the above-mentioned configuration, when there is diving of the 
signal potential from selection-signal Rhine to non^selection-signal' Rhine, it changes in the direction to 
which the potential of the signal line in the condition of not choosing falls. By this, supposing the CMOS 
transistor is used as a time division switch, the source potential of a NchMOS transistor will fall. 
However, since the potential by the side of the low of the selection pulse impressed to the gate of a 
NchMOS transistor is lower than the potential by the side of the low of signal potential, the source 
potential of a NchMOS transistor will not fall rather than the gate potential, and a NchMOS transistor 
will not be in an ON state. Therefore, the charge of the signal line in the condition of not choosing does 
not flow out through this NchMOS transistor, and the potential of the signal line in the condition of not 
choosing is held at the first signal potential. 
[0012] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing about the gestalt 
of operation of this invention. . . 

[0013] Drawing 1 is the outline block diagram showing the active matrix liquid crystal display concerning 
1 operation gestalt of this invention. In drawing 1 , the gate line 11-1 for m lines - 11-m, and the signal 
line 12-1 for n train - 12-n are wired in the shape of a matrix on a transparence insulating substrate 
(not shown), for example, a glass substrate, the unit pixel 13 for a m line n train is formed in the 
intersection, and the liquid crystal display panel (display) 14 is constituted. 

[0014] Especially the unit pixel 13 consists of a thin film transistor (pixel transistor) 15, addition capacity 
16, and liquid crystal capacity 17 so that clearly from drawing 2 . The gate electrode is connected to the 
gate line 11-1, 11-2, 11-3, and ..... and, as for the thin film transistor 15, the source electrode is 
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connected to a signal line 12-1, 12-2, 12-3, and ... respectively. 

10015] In this pixel structure, the liquid crystal capacity 17 means the capacity generated between the 
pixel electrode formed by the thin film transistor 15, and the counterelectrode countered and formed in 
this. And the potential held at this pixel electrode is written in with the potential of "H" level or "L" 
level. In addition, predetermined DC potential shall be set up here as a common electrical potential 
difference VCOM impressed common to a counterelectrode through Cs Rhine 29-1. 29-2, 29-3. and .... 
[0016] Moreover, in the unit pixel 13, if a thin film transistor 15 will be in an ON state, while the 
permeability of the light in liquid crystal changes, the addition capacity 1 6 will be charged. By this charge, 
it is held until a thin film transistor 15 will be [ the light transmittance condition in the liquid crystal by 
the charge electrical potential difference of the addition capacity 16 ] in an ON state next, even if a thin 
film transistor 15 will be in an OFF state. By such method, improvement in the image quality in the 
display image of the liquid crystal display panel 14 is achieved. 

[0017] On the same substrate as the liquid crystal display panel 14, the vertical-drive circuit 18 is 
formed of the thin film transistor. This vertical-drive circuit 18 performs a vertical scanning by giving a 
scan pulse in order to the gate line 11-1 where one edge each was connected to the outgoing end of 
each of that line - 11-m, and choosing each pixel 13 per line. This vertical-drive circuit 18 has the 
composition of having a shift register 19. a level shifter 20. and a buffer 21, as shown in drawing 3 . 
[0018] On the other hand, the level drive circuit 22 which gives the signal potential according to image 
data to a signal line 12-1 - 12-n is formed on the circuit board of another object with the substrate of 
the above-mentioned liquid crystal display panel 14, and is prepared as an external circuit so that it may 
mention later. In this level drive circuit 22, when premised on the input of a digital signal, in order to 
drive liquid crystal, it is necessary to change and output a digital signal to an analog signal. 
[0019] Therefore, the level drive circuit 22 has the composition of having a shift register 23. a level 
shifter 24, the data latch 25, D/A converter 26, and a buffer 27, as shown in drawing 4 . The digital 
image data which enables the display of 512 or more colors with 8 or more gradation will be inputted into 
this level drive circuit 22. 

[0020] Moreover, the number corresponding to the number of time sharing for the signal line 12-1 for n 
train - 12-n in order to realize 3 time-sharing drives corresponding to R (red). G (green), and B (blue), 
for example (in this example) [ when three are divided as one unit (block) corresponding to 3 time 
sharing ] the level drive circuit 22 k driver ICs corresponding to [ so that clearly from drawing 1 ] the 
several k divided, Namely. IC using for example, the TAB (Tape Automated Bonding) method as a 
mounting method (TABIC is called hereafter) (1) 28-1 - TABIC (k) It is constituted by 28-k. 
[0021] And these TABIC(s) (1) 28-1 - TABIC (k) 28-k The signal potential which it is carried on the 
external circuit substrate (not shown) of another object with the substrate of the liquid crystal display 
panel 14, and is given to two or more signal lines in 1 division block by time series Moreover, in order to 
realize 1H reversal drive which carried out point **, to the common electrical potential difference VCOM, 
every 1H is made to reverse a polarity and it outputs to it. Corresponding to this, k time division 
switches 30-1 - 30-k are prepared in the input stage of the signal line 12-1 for n train - 12-n. 
[0022] In order to realize 3 time sharing, a time division switch 30-1 consists of three CMOS analog 
switches (transmission switch) 31, 32, and 33 with which it connects with juxtaposition and a PchMOS 

- .transistor and a NchMOS. transistor become, arid is-formed of the thin film transistor on the-same « 

substrate as the liquid crystal display panel 14 so that especially clearly from drawing 2 . Also about 
other time division switches 30-2 - 30-k, it has the completely same composition as a time division 
switch 30-1. 

[0023] And, for example in the time division switch 30-1, each input edge of three analog switches 31, 
32, and 33 is connected in common, and the common node is connected to the outgoing end of TABIC 
28-1 through the common signal line 34-1. Thereby, it is TABIC (1). The signal potential of the 
amplitude of 0-5V which are outputted by time series is given to each input edge of three analog 
switches 31, 32, and 33 via the common signal line 34-1 from 28-1. Each outgoing end of these analog 
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switches 31, 32. and 33 is connected to one edge each of three signal lines 12-1. 12-2, and 12-3. 
.[0024] To a time division switch 30-2, it goes via the common signal line 34-2, and is TABIC (2). The 
signal potential of time series is supplied from 28-2. Similarly, to time division switch 30-k. it goes via 
common signal-line 34-k, and is TABIC (k). The signal potential of time series is supplied from 28-k. In 
addition, although the configuration which allotted one common signal line per TABIC was shown by this 
example since it was easy, corresponding to two or more output pins of TABIC, two or more common 
signal lines will be allotted in fact. 

[0025] Moreover, 2 per analog switch and a total of six control lines 35-1 to 35-6 are wired along the 
wiring direction of the gate line 11-1 - 1 1-m on the same substrate as the liquid crystal display panel 14. 
And if it is in a time division switch 30-1, for example, two controHnput edges of an analog switch 32 
are connected to a control line 35-3 and 35-4, and two control-input edges of an analog switch 33 are 
connected to a control line 35-1 and 35-2 for two control-input edges (namely, each gate of Nch and a 
PchMOS transistor) of an analog switch 31a control line 35-5 and 35-6, respectively. 
[0026] In addition, although the connection relation of three analog switches 31-33 of the time division 
switch 30-1 to six control lines 35-1 to 35-6 was explained, it has connection relation with the same 
completely said of other time division switches 30-2 - the 30-k here. 

[0027] The selection pulses SI -S3 for choosing three analog switches 31-33 each of a time division 
switch 30-1 - 30-k, and XS1-XS3 are given to six control lines 35-1 to 35-6 from the external selection 
pulse generating circuit 36. Here, the selection pulses XS1-XS3 are reversal pulses of the selection 
pulses S1-S3. These selection pulses S1-S3, and XS1-XS3 are the signals for carrying out sequential 
ON of the three analog switches 31-33 each of a time division switch 30-1 - 30-k synchronizing with 
the signal potential of the time series outputted from each of TABIC 28-1 - 28-k. 

[0028] The input to these selection pulses SI -S3 and the liquid crystal display panel 14 of XS1-XS3 is 
performed in two or more parts from the level drive circuit 22, i.e., the upper part of liquid crystal display 
panel 14, side. Six control lines 37-1 - 37-k let the external circuit substrate (not shown) in which 
TABIC 28-1 - 28-k were carried from the selection pulse generating circuit 36 pass to every k time 
division switch 30-1 - 30-k, and, specifically, are wired to six control lines 35-1 to 35-6 on the liquid 
crystal display panel 14. 

[0029] Wiring of this control line 35-1 to 35-6 is performed using the tape of low expansion of TAB. and 
the control line 35-1 among six control lines 35-1' to. 35-6 — the selection pulse SI — a control line 
35-2 the selection pulse XS1 a control line 35-3 — the selection pulse 82 ^ — a control line 35-5 
will transmit the selection pulse S3, and a control line 35-4 will transmit [ a control line 35-6 ] the 
selection pulse XS3 for the selection pulse XS2, respectively. 

[0030] In addition, it does not pass over the above-mentioned configuration which inputs the selection 
pulses SI -S3, and XS1-XS3 into the liquid crystal display panel 14 to an example, and it is not limited to 
this. 

[0031] As opposed to the signal potential outputted from TABIC 28-1 - 28-k setting potential by the 
side of a low to OV (touch-down potential), as for the selection pulse generating circuit 36 as the 
selection pulses SI -S3, and XS1-XS3 The potential by the side of a low is lower than touch— down 
potential, and the potential by the side of a high level is higher than the potential by the side of the high 
level of signal potential (this example 5 V), namely^ it is constituted so that the pulse of the amplitude of . 
-2V-9V may be generated. 

[0032] Here, actuation of a time division switch 30-1 is taken and explained to an example about the 
reason for setting up lower than touch-down potential the potential by the side of the selection pulses 
S1-S3 and the low of XS1-XS3, using drawing 5 . 

[0033] the signal potential which will be supplied from the common signal line 34-1 if a high level and the 
selection pulse XS1 are set to a low by the selection pulse S1 and an analog switch 31 will be in an ON 
(flow) condition as shown in drawing 5 (A) — a part for 3:00 — three signal-lines 12- which 
corresponded comparatively — 1 and 12 — it writes in the signal line 12-1 of the left-hand side of -2 
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and 12-3. Then, if a high level and the selection pulse XS2 are set to a low by the selection pulse S2 
and an analog switch 32 serves as ON as shown in this clrawing-(BX signal potential will be written in the 
signal line 1 2-2 of middle. 

[0034] At this time, the left-hand side signal line 12-1 will be un-choosing. and will almost be in floating. 
At this time, the signal potential of the signal line 1 2-2 of middle jumps into the gate line 1 1 and Cs 
Rhine 29 which are wired in the longitudinal direction. Then, the potential which jumped into the gate line 
11 and Cs Rhine 29 jumps into the signal line 12-1 of the left-hand side in the condition of not choosing, 
via this gate line 1 1 and Cs Rhine 29. 

[0035] In the condition of 1H reversal drive, the diving of this signal potential acts in the direction to 
which the amplitude potential of Cs Rhine 29 or the signal line 12-1 in the condition of not choosing is 
made to increase. The potential of the signal line 12-1 in the condition of not choosing is shown with the 
shake of Cs Rhine 29 at this time in the wave form chart of drawing 6 . It is diving potential deltaVspike 
to Cs Rhine 29 so that clearly from this wave form chart A negative side is made to carry out 1.78V 
grade fluctuation of the potential of the signal line 12-1 in the condition of not choosing, rather than 
touch-down potential (OV). This is based on the simulation result. 

[0036] In this condition, the signal-line 12-1 side of an analog switch 31 will be made negative. At this 
time, the electrical potential difference Vgs between the gate-sources of NchTFT becomes that the 
potential by the side of the low of the selection pulse SI is touch-down potential more than with that 
threshold voltage Vth, and ON actuation of the NchTFT side will be carried out 

[0037] By this, the signal charge currently held at the signal line 12-1 will flow into the common signal- 
line 34-1 side through NchTFT of an ON state. Consequently, the signal potential of a signal line 12-1 
will fall rather than the signal potential written in first Pixel potential falls with this signal potential that 
decreased, and it is TN (Twisted Nematic). In liquid crystal, it becomes the cause of image quality 
degradation. 

[0038] As shown in drawing 7 ; in this operation gestalt, the potential by the side of the selection pulses 
SI -S3 and the low of XS1-XS3 however, for example, by having taken the configuration set as -2V 
Diving potential deltaVspike to Cs Rhine 29 As shown in drawing 8 , the potential of the signal line 12-1 
in the condition of not choosing, i.e.. the source potential of NchTET Even if it carries out 1.78V grade 
fluctuation rather than touch-down potential at a negative side, it is not more nearly less than the gate 
potential of NchTFT, -2V [ i.e., ]; 

[0039] Therefore, in order that the electrical potential difference Vgs between the gate-sources of 
NchTFT may maintain a negative condition and may not exceed the threshold voltage Vth, ON actuation 
of the NchTFT is not carried out. If NchTFT does not turn on, since the signal charge currently held 
through this NchTFT at the signal line 12-1 does not flow into the common signal-line 34-1 side, the 
potential of the signal line 12-1 in the condition of not choosing will be held at the signal potential 
written in first. 

[0040] Thus, the thing for which the potential by the side of the selection pulses SI -S3 and the low of 
XS1-XS3 is set up lower than touch-down potential So that clearly from drawing 9 which shows the 
relation of the leak electrical potential difference to the threshold voltage Vth of NchTFT (the amount of 
leaks of signal potential) Even if it becomes equivalent to use ****** in a high field about Vth and 
changes Vth of^NchTFT- to -depression according to a-process compared with the-operation field of Vth 
at the time of setting it as touch-down potential, it turns out that a leak electrical potential difference 
can fully be stopped. 

[0041] Consequently, the stable image quality will be acquired, without being influenced by the variation 
in the property of a transistor. As mentioned above, when the potential by the side of the selection 
pulses S1-S3 and the low of XS1-XS3 is set as -2V, the leak potential of signal potential will cut 50mV, 
and is set to the level hardly judged as an image so that clearly from drawing 9 . 

[0042] In addition, at this example, it is TABIC (1). 28-1 - TABIC (k) It is premised on the potential by 
the side of the low of the signal potential supplied from 28-k being OV (touch-down potential). Although 
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.the potential by the side of the selection pulses SI -S3 and the low of XS1-XS3 is set up lower than 
touch-down potential If the potential by the side of the low of signal potential can be raised to 2V at a 
forward side, it is also possible to set the potential by the side of the selection pulses SI -S3 and the 
low of XS1-XS3 as touch-down potential. 

[0043] Moreover, although it is set as 9V also about the potential by the side of the selection pulses 
S1-S3 and the high level of XS1-XS3 on the assumption that the potential by the side of the high level 
of signal potential is 5V In short, the leak potential about PchTFT of analog switches 31, 32, and 33 can 
be stopped by setting up more highly than the potential by the side of the high level of signal potential 
the potential by the side of the selection pulses S1-S3 and the high level of XS1-XS3. 
[0044] Furthermore, although this example explained the case where it applied to 1H reversal drive 
method which makes every 1H reverse the polarity of the image data given to each pixel to the common 
electrical potential difference VCOM, in addition to 1H reversal drive, it is applicable also like the 1H 
common (VCOM) reversal drive method which makes every 1H carry out alternating current reversal of 
the common electrical potential difference VCOM. In the case of a 1H common reversal drive method, 
as shown in drawing 10 . the potential (a) of Cs Rhine and the signal potential (b) of the signal line in the 
condition of not choosing serve as a wave reversed to every 1H. 

[0045] Next, actuation of the time division switch 30-1 in the active matrix liquid crystal indicating 
equipment concerning this operation gestalt of the above-mentioned configuration, 30-2, and 30-3 is 
explained using the timing chart of drawing 11 . In addition, TABIC corresponding to a time division 
switch 30-3 and this in drawing 1 (3) It is omitted if it attaches. 

[0046] moreover, in this example, the case of application to 3 time-sharing drives corresponding to R. G, 
and B from having taken for the example TABIC (1) 28-1 and TABIC (2) 28-2 and TABIC (3) From 28-3 
The signal potential for 3 pixels of R, G, and B is outputted by time series in order* and is transmitted to 
a time division switch 30-1, 30-2, and 30-3 by the common signal line 34-1, 34-2, and 34-3. 
[0047] As shown in the timing chart of drawing 1 1 . specifically, it is TABIC (1), To a time division switch 
30-1, from 28-1, the signal potential of each pixel of R1. G1, and B1 TABIC (2) In the time division 
switch 30-2 from 28-2, the signal potential of each pixel of R2, G2, and B-2 is TABIC (3). R3, G3, and 
the signal potential of each pixel of B3 are transmitted to a time division switch 30-3 from 28-3 at the 
condition .... On the other hand, the selection pulses SI, XS1, S2, XS2, S3, and XS3 which synchronized 
with the signal of the above-mentioned time series are given to a time division switch 30-1, 30-2, and 

30-3.--.. 

[0048] Thereby, when the selection pulse SI is a high level, an analog switch 31 will be in an ON state, 
and the signal potential of each pixel of R1 and R3 is given to the signal line to which a signal line 1 2-1 - 
12-n correspond, respectively. When the selection pulse S2 is a high level, an analog switch 32 will be in 
an ON state, and the signal potential of the pixel of G2 is given to the signal line to which a signal line 
12-1 - 12-n correspond When the selection pulse S3 is a high level, an analog switch 33 will be in an 
ON state, and the signal potential of each pixel of B1 and B3 is given to the signal line to which a signal 
line 12-1 - 12-n correspond, respectively. 

[0049] In addition, although the above-mentioned operation gestalt explained the case where the level 
drive circuit 22 which drives a signal line 12-1 - 12-n was applied to the liquid crystal display of a 

configuration of having arranged to the one side (this example upperpart side) of the liquid crystal 

display panel 14 It is possible to apply similariy about the liquid crystal display of a configuration of that 
divided the level drive circuit 22 into two on the basis offer example, the common electrical potential 
difference VCOM, and the liquid crystal display panel 14 has arranged these two level drive circuits up 
and down. 
[0050] 

[Effect of the Invention] In the active matrix liquid crystal display using the time-sharing driving method 
as a supply system of the signal potential to the signal line of a liquid crystal display panel according to 
[ as explained above ] this invention By having set up lower than the potential by the side of the low of 
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•the signal potential outputted from a level drive circuit the potential by the side of the low of the 
selection pulse for making a time division switch turn on Since the charge of non-selection-signal Rhine 
does not flow out through a time division switch and the potential of non-selection-signal Rhine is held 
at the first signal potential, even if it is the case where there is diving of the signal potential from 
selection-signal Rhine to non-selection-signal Rhine. There is no generating of the brightness variation 
of the lack of contrast resulting from the diving of the signal potential from selection-signal Rhine to 
non-selection-signal Rhine or a longitudinal direction, and the stable image quality will be acquired 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the active matrix liquid crystal display concerning 1 
operation gestalt of this invention. 

[Drawing 2] It is the enlarged drawing of the important section of drawing 1 . 

[Drawing 3] It is the block diagram showing an example of the configuration of a vertical-drive circuit. 
[Drawing 4] It is the block diagram showing an example of the configuration of a level drive circuit. 
[Drawing 5] It is an explanatory view about the dive to the signal potential from selection-signal Rhine to 
non-selection-signal Rhine. 

[Drawing 6] It is the wave form chart showing potential fluctuation of the potential (a) of Cs Rhine in 1H 
reversal drive, and signal potential (b). 

[Drawing 7] It is drawing showing the relation between the analog switch concerning this operation 
gestalt, and a selection pulse. 

[Drawing 8] It is the wave form chart of the signal potential of the signal line in this operation gestalt. 
[Drawing 9] It is the property Fig. showing the threshold voltage Vth of NchTFT, and the relation of the 
leak potential of signal potential. 

[Drawing 10] It is the wave form chart showing potential fluctuation of the potential (a) of Cs Rhine in a 

1 H common (VCOM) reversal drive, and signal potential (b). 

[Drawing 11] It is the timing chart of each signal in a trichotomy drive. 

[Drawing 1 2] It is drawing showing the relation between the analog switch concerning the conventional 
example, and a selection pulse. 

[Drawing 1 3] It is the wave form chart of the signal potential of the signal line in the conventional 
example. 

[Description of Notations] 

11-1 - 11-m — A gate line, 12-1 - 12-n — Signal line. 13 — A unit pixel, 14 — A liquid crystal display 
panel, 15 — Thin film transistor, 16 [ — Level drive circuit, ] — Addition capacity, 17 — Liquid crystal 
capacity, 18 — A vertical-drive circuit, 22 28-1 - 28-k— TABIC (1) - TABIC (k) 29-1 - 29-m— Cs 



Rhine — 30-^1 - 30-k [ — A control line, 36 / — Selection pulse generating circuit ] — A time division 
.switch, .31-33 — An analog switch. 34-1 - 34-k — A common, signal line. 35-1 - 35-k. 37-1 - 37-k 

[Translation done.] 
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